This research examines the presence of herd behavior in Vietnamese Stock Market from 2006 to 2012. Based on two methods suggested by Christie and Huang (1995); and Chang, Cheng, and Khorana (2000) , this research work proposes a new probability approach; that is on market index return and market dispersion to capture herd behavior. This new method enables this study to detect herding in a given trading day. The study adopts daily data from a main center of Vietnamese Stock Market. The existence of herd is found during the whole period as using the statistics methods. To be more concrete, herding days are explored via the new probability method in this work.
Introduction
Herd behavior is a popular phenomenon in financial markets and in stock markets of advanced and emerging markets. Herding of participants in the financial market is defined as "the tendency to accumulate on the same side of the market", which is a significant threat for financial market's stability and efficiency (Kremer & Nautz, 2011, p. 1) . In other words, it exists in most economies in the world, regardless of size. In different markets, the degree of herd behavior, nevertheless, is not the same. While herding behavior does not usually appear at a low degree in mature markets, this behavior is such a widespread phenomenon and it highly influences the so called "immature" markets. With an inappropriate long term pricing mechanism, it leads to the sudden development and/or possible collapse of the stock market (Bikhchandani & Sharma, 2001) . It, therefore, affects other related markets in the economy. Hence, capturing exactly the herd in the market is always an important objective. Many analysts and experts failed to detect herd (Gleason et al., 2004; Demirer & Kutan, 2006; Ohlson, 2010) . Thus, a new method, which can find out herd, is an essential contribution for detecting herd behavior in particular and financial field in general.
The Vietnamese stock market has just been established. Consequently, herding behavior does not only exist in the Vietnamese stock market, but it is also a captain which leads the market. There were periods when all the market went up regardless of shares' quality. There were also many times when the whole market went down even though it was helped by a lot of positive information from companies or the government. In other words, herd behavior has controlled most of Vietnamese stock markets. Hence, this study introduces methods to detect herd behavior in a stock market and apply these methods to point out herd behavior in the Vietnamese stock market.
Literature Review
Numerous researches have studied herd behavior and most of them retained the idea of Bikhchandani and Sharma (2001) . They argued that individuals can examine herd if they invest without knowing decisions of other investors. In vice versa, they will not make the investment when they find others' decisions (Bikhchandani & Sharma, 2001) . Other researchers proposed a broader definition of herd behavior. They conceptualized herd behavior as "a group of investors transacting in the same way, in the same direction (buy or sell) for a given period of time" (Grinblatt, Titman & Wermers, 1995) ; Nofsinger & Sias, 1999) . So, the correlations in investors' behaviors influence each other. However, this correlation may be observed when investors are solely affected by factors or common information (Khan, Hassairi, & Viviani, 2011) . At another side, Hirshleifer and Teoh (2003) perceived the difference between two types of herd behavior. They are convergence of behaviors and informational cascades situations where the trading of individual investors depends on their observation about others' action instead of their own informational signal. Therefore, when investors try to follow the market consensus, it may lead asset prices to deviate from economic fundamentals. As a result, stocks are not accurately priced. Further, many studies focus on market participants' herding behavior of managers to analysts working in mutual fund and institutions. Grinblatt, Titman and Wermers (1995) detected obvious evidence of herding activity in mutual fund markets. Herd behavior appeared when fund managers flock to buy shares that can make profit. They confirmed that nearly 80 percent of mutual fund investors are momentum investors, who try to buy high return securities and sell poor return ones. Welch (2000) suggested that fundamental information is less likely to lead investors to flock to the market consensus. He also implied that analysts are tempted to determine to herd because of little or no information. Whereas Wermers (1999) detected evidence of little herding by mutual fund managers in trading average securities, Welch found more support of herding in trades of small stocks by growth-oriented funds which have plans to get bigger.
There are several empirical researches related to measures which have been developed to investigate herd behavior in financial market. Lakonishok, Shleifer and Vishny (1992) detect herd by exploring whether number of money managers are equal in buying and selling stock or not. For example, after finding out that in the market 70 percent of money managers raised their holding, whereas just 30 percent money managers declined their holding, they concluded that herding was present. However, this measure does not concern the quantity of stocks which are bought or sold by investors.
The second method proposed by Christie and Huang (1995) (henceforth referred as CH) which investigates the magnitude of cross-sectional dispersion of individual stock returns during large price changes. If the dispersion is small during the large price changes then they suggest that there is an evidence of herding. After that, Chang, Cheng and Khorana (2000) (henceforth referred as CCK) introduced another method to detect herd using the relationship between dispersion of market return and market return. In this method, the dispersion is represented by cross-sectional absolute deviation. Salmon (2004, 2011) created and developed a model based on Capital Asset Pricing Model to detect and measure a herd's magnitude. Salmon (2004, 2011) suggested a model based on the change of stock betas from their equilibrium to measure the herd behavior level. They used cross-sectional betas of assets to measure herding. With this method, they observed herding behavior in the stock markets of the United States, United Kingdom, and South Korea. They found beta herding when investors believed that they know where the market is herding rather than when the market is in crisis. This model also allows us to add other variables in order to test steadiness or measure the effects of other factors.
Nevertheless, it is not easy to obtain expected results using Hwang and Salmon's method due to insignificant coefficients. In addition, methods of Christie and Huang (1995) and Chang et al. (2000) still have their model's disadvantages. Consequently, a new method with a probability approach to detect herding is offered. The new method will be applied to test herd behavior of Vietnamese Stock Market. Its empirical results will be taken to compare with the results in Christie and Huang (1995) and Chang et al. (2000) 's research works.
Method
In order to comprehend these three methods as well as compare empirical results, basic principles of the methods used to detect herd are translated as follows. Christie and Huang (1995) Christie and Huang (1995) or CH (1995) used the cross-sectional standard deviation (CSSD) of single stock returns concerning market returns. The CSSD is calculated by the formula as:
Method of
Where CSSD t is the cross-sectional standard deviation of market return at time t. R i,t is observed stock return of company i at time t.
is the cross-sectional average return of the N stock returns in the stock market at time t. N is the number of stocks in the market ISSN 1946 -052X 2014 portfolio. In other words, CSSD t is the standard deviation of stocks' returns at time t in the stock market when we consider the stock market is a sample. CH (1995) also stated that rational asset pricing models forecast that dispersion will go up with the absolute value of the market return. It is because individual stocks differ in their sensitivity to the market return.
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CH (1995) proposed that in the extreme market movements (up or down) individual investors are highly probable to follow the market consensus. They wanted to do an empirical test in order to find out whether asset return spreads during extremely bullish and bearish periods are significantly lower than in average. Therefore, they estimated this difference through the following formula: Chang, Cheng and Khorana (2000) Adopting the same idea with Christie and Huang (1995) , Chang, Cheng and Khorana (2000) also used cross-sectional dispersion to detect herd behavior and developed CCK model. However, instead of CSSD, Chang et al. (2000) used the cross-sectional absolute deviation of returns (CSAD) as a measure of spread. The cross-sectional absolute deviation as a better measure of spread compared to the CSSD is defined as follow:
Method of
where CSAD t is the cross-sectional absolute deviation of market return at time t. R i,t is observed stock return of company i at time t. , m t R is the cross-sectional average return of stocks in the market at time t. N is the number of stocks in the market portfolio. In other words, CSAD t is the average of absolute differences of market return and each stock return.
This measure is also applied to the CH (1995)'s method via the equation:
The consequence is the same with equation (2). β L and β U are significantly negative when they estimate coefficients. They illustrate the presence of herd behavior.
The New Method -Finding Herd in a Specific Day
Asian Journal of Finance & Accounting ISSN 1946 -052X 2014 Christie and Huang (1995) and Chang et al. (2000) could only detect herd behavior during a period of time while this present research suggests a new simple method which can capture herd in a specific day. This new method is also based on the relation between market return and market volatility as same as CH (1995) and CKK (2000) did. Nevertheless, the new method uses probability approach instead of using statistic approach like CH (1995) and CKK (2000) . Usually, the relationship between market return and market dispersion belongs to a particular interval. However, it will be outside this interval if there is herd behavior. Therefore we can measure the probability of this relationship to detect herding.
There are two ways to calculate market return. The first one is using cross-sectional average stocks returns in the market. This way is implemented in Christie and Huang (1995) and Chang et al. (2000) . Another one is using market indexes. The latter is adopted in the new method as follow:
Where R Index,t (or market index return) is the market return which is calculated by using market index; ln(.) is natural logarithm function; P m,t and P m,t-1 are market index at time t and (t-1), respectively.
It is assumed that the market return is the market index return in this case, has a normal distribution with its own mean (µ) and variance (σ 2 ). Its distribution or "probability density function" is a bell-shaped which is symmetric with its mean at the center. This function is also known as Gaussian function. It is as follows:
Where µ is the mean or expectation (location of the peak); σ 2 is the variance; σ is standard deviation; e is an irrational and transcendental constant approximately equal to 2.718; π is a mathematical constant that is the ratio of a circle's circumference to its diameter, and is equal to 3.14 (McClave, 2011).
When the market return is a fairly stochastic process (or a random process), it follows a normal distribution with zero or R Index ~ N (0, σ 2 ) as the mean, which can be tested with a null hypothesis H 0 : μ Rindex = 0. Base on these assumptions, it is not difficult to standardize market return distribution. It means transferring market return from normal distribution (N (0, σ 2 )) into standard normal distribution (N (0, 1) ). Then, the probability (p-value) of the relationship between market returns and market dispersions in each day can be computed. The more the probability is, the more frequently it happens.
The method's principle is not hard to comprehend. If the daily market return has an up-jump over a particular upper limit and the market dispersion is relatively small, then this jump seems to be a rare event due to its tiny p-value. Therefore, we can implement this logical idea to capture herd in a specific day. A daily herd will be detected through the daily market return and the daily market volatility. To be more concrete, if market return is higher (smaller) than upper (lower) limitation and market dispersion is small enough, herding is presented, or vice versa. ISSN 1946 -052X 2014 By implementing this method, analysts can capture herd in specific days and count number of days which herd happens in a period. Moreover, the method allows investors to compare herd's effect between up and down market. This method seems to be better than the previous statistic approach methods. It eliminates disadvantages of these methods in terms of model fitness. In additions, it provides a clearer picture about herd behavior in stock markets. All of these advantages will be illustrated in detail in the results section. The raw data are the daily closed prices of stocks issued in Ho Chi Minh City stock market and closed index of VN-Index. Data sample is collected from 01 January, 2006 to 30 June, 2012.
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Empirical Results
This section shows the result analyses of three methods. (2000) 4.1.1. Sample data The investigating presence of herd behaviour in Vietnamese stock market begins by using dummy variables in regression tests which are the same as the methods of Christie and Huang (1995) and Chang, Cheng and Khorana (2000) (henceforth referred as CH (1995) and CCK (2000)). Both of cross-sectional standard deviation (CSSD) and cross-sectional absolute deviation (CSAD) are used as measures of dispersion. The coefficients of dummy variables interpret differences in dependent variables and cast light on the range of herd behavior via extremely bullish and bearish trading day. Equation (2) and (4) are estimated by using 3% of the price movement days following the definition of extremely bullish and bearish days. Table 1 shows the parameters estimated by t-statistics value and p-value pertaining to the daily data. The results of these equations suggest the same feature. This is an appearance of herd behavior in the stock market. The coefficients of β . Only one data is considered being used for these models. So it can be said that the CSAD model is more sensitive than another in terms of capturing herd behavior. In addition, the R-squared (R 2 ) in CSAD model is much higher than R 2 in CSSD model (0.107 compares to 0.056). It means that in CSAD model, regression line fits a set of data better than one in CSSD model. Note: * significant at 10%; ** significant at 5%; *** significant at 1%. ISSN 1946 -052X 2014 data fit the model. Therefore, in this case, the models do not fit the data well. It is not difficult to explain this problem. Actually, herd behavior is not only a reason which leads to changes in market dispersion in extreme price movement periods. There are also fundamental factors of the market which affect the market in the same way. Nevertheless, these factors are not involved in the models, so small R 2 is a reason. Unfortunately, it is not easy to increase R 2 by adding variables into the models. This problem also caused inaccuracy of the two methods of Christie and Huang (1995) and Chang et al. (2000) in terms of detecting herd behavior.
The two models CH (1995) and CCK
Yearly periods
According to the integrated results in Table 2 
The New Method
This method is based on a simple principle; however, to be reliable, the data has to satisfy some assumptions which are concerned in the previous sections. Some tables and graphs for describing the data are showed in order to provide a clear picture of stock market data in Vietnam. ISSN 1946 -052X 2014 Descriptive statistics in Table 3 illustrates essential statistics of data which include Min, Max, Mean, Median, Standard Deviation, Kurtosis, Skewness, and N (number of observation). The largest range of market returns is around 0.096 in 2006 and the smallest one is 0.070 in 2012. However, in total, the distribution of data, which is symmetric with the Skewness (-0.0511), is closed to 0, and is equal to the Mean (0.0002) and the Median (0.0002). Besides, Figure 1 also gives us a visual way to capture the total data. Intuitively, market return distribution is symmetric and seems to be a normal distribution with a mean is 0. In addition, daily statistic information of stocks in the market is provided to market index returns. The market index return and market dispersion are illustrated in the Figure 2 . In September 2008, the market return fluctuated with large ranges, while in some days market dispersion was quite small. Therefore, it is not difficult to realize that there were some herding days in which market deviation was fairly small whereas return was relatively high. , the absolute market index return was over 4 percent and the market dispersion was really small (less than 2 percent). It means, based on the new method's principle, herd obviously happened in these days. Hence, looking the figure can be a simple way to capture herd, even though it is a visual way. Table 5 . According to the p-value (0.6622) which is much higher than 0.05, the null hypothesis is not rejected. In other words, the market index return has a zero mean. The market return distribution follows the normal distribution with the mean is equal zero or R Index ~ N (0, σ 2 ). It means the data satisfies assumptions of the method. Hence, the new method is applicable to detect herd. The results in Table 6 show the number of herding days in the market during each year and the whole period. Herd is detected in two levels of significance at alpha is 5 percent and 1 percent. The smaller alpha is, the less herding days are found. In total, the number of herding days at 5 percent of alpha is double at 1 percent of alpha. In additions, the market is fairly symmetric with number of herding days is almost the same in both up and down market. Herd happened mostly in 2008 and 2009 and were not frequent since 2010, regardless of market direction. Hence, the new method illustrates herd in the Vietnamese Stock Market. A conclusion is similar to previous studies of CH CKK (2000) . However, it provides a more concrete picture about herd compare to the others. According to this result, the frequency of herd behavior is relatively high in the market. Especially, the frequency of herd behavior at 5% of alpha are used to detect herding days (114 herding days in 1616 trading days). Table 6 . Number of herd days in the market
Descriptive analysis
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Conclusion
The main purpose of this research is not only proving whether herd behavior exists or not in Vietnamese Stock Market. The fact is that herd behavior usually exists in a financial market, especially in an immature market like Vietnamese stock market. People can easily realize the presence of herd cognitively. In this study, the crucial objective is introducing the new method to detect herd behavior. Through empirical tests and results comparison between this new method with the two methods of CH (1995) and CCK (2000), a deeper comprehension about herd is provided. Therefore, this research can be deemed as an angle of new interest for researchers or potential researchers who are working or going to work in the same field, same topic or topics related to herd behavior detecting.
There have been many methodologies used to detect herd behavior in the world. They used data in the past to test whether herd happened. Therefore, it does not make sense for realistic researchers for it may conflict with the time framed context and reference. The present research particularly contributes to fundamental studies of herd behavior for future researches. It provides basic and moderately significant theory and empirical exploration about herd behavior detecting method.
Thus, this research can be noted to prove a new method which can predict herd in the near future by using daily data. The method's object is more specific and concrete. It is a stock or a group of stocks instead of a whole market like the previous researchers did. With the new method, herd trend of individual stocks or groups of stocks can be detected in advance. Such result can help investors earn profit as well as authorities prevent price bubbles in the future.
